, 2000). regulated and rapidly reversible, leading to a dynamic
It is interesting to note that the size of proteins, even view of signal transduction that diverges from the hisconjugated with GFP, is not a major obstacle for diffutoric "hardwired signaling concept" where receptors sion since the diffusion coefficient is inversely proporand other signaling proteins stay largely in place and tional to the radius (or the third root of its mass). Instead, spatial signal transmission is made possible by the rapid specific and unspecific binding interactions in the cytodiffusion of second messengers. In contrast, the current sol are the main reason for lower than expected cyto-"softwired signaling concept" is built on the idea that solic diffusion coefficients. The average distance (ϽsϾ) signaling proteins translocate and undergo reversible that a protein diffuses from its origin along a given axis binding interactions as key steps of the signal transmiscan be calculated as, ϽsϾ Ϸ tion could act far from their activation site if they can ‫3ف‬ m. This suggests that in order for a signaling pathway to act locally, the key second messengers and difdiffuse and if the relevant phosphatase activity is low.
In some signaling pathways, high-affinity cytoskeletal fusible signaling proteins in the pathway have to have diffusion coefficients and lifetimes that restrict them into attached adaptor proteins are likely employed to nearly irreversibly localize the signaling proteins within a paththe localized signaling region. While local signaling events have been well explored for locally produced way and thereby prevent their diffusion and translocation. Such a permanent localization mechanism might second messengers such as calcium as well as for some activated plasma membrane receptors, much less is be in place in signaling systems such as the visual signal transduction in invertebrates that require local signal currently known about the range of action of activated membrane bound and cytosolic signaling proteins. Such transmission (Zuker, 1996) . In this particular case, the prelocalization of the signaling proteins also eliminates studies will be important for understanding how proteinbased signaling steps are transmitted from the plasma the relatively slow diffusion steps and serves as an effective way to accelerate signal transmission. In the exammembrane to internal organelles or across polarized cells. be combined with perturbation strategies using antiwere found to be more selective and higher affinity sense oligonucleotides, pharmacological libraries, or probes than the full-length proteins for the visualization sets of expressed dominant-negative and constitutively of localized changes in plasma membrane 3Ј PtdIns and active constructs in order to gain insights into the wiring diacylglycerol concentration, respectively. The list of diagram and the feedback time constants of cellular such biosensors is rapidly increasing with the identificasignal transduction networks. tion of domains that can be used to monitor phospha-
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